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AHHOTaiJIlSI 

B pa6oTe nccjieflyeTca BJinaHHe flHCCHnainiH Ha nopor aBTope30HaHca 
b B03MymeHHofi HejiHHeiiHoii ciiCTeMe CBa3aHHbix ociniJijiaTopoB. IIpHBe- 
flOHbi aBHbie acHMnTOTHnecKHe cpopMyjibi h HHcneHHoe MOflejinpoBaHHe 
3<p(peKTOB B03HHKaroin,Hx Ha HaiajibHOM 3Tane o6pynieHHa aBTope30Hac- 
Horo pocTa penieHHa. 

1 BBefleHne 

CncTeMbi CBH3aHHbix HejiiiHeflHtix ocn,HjijiHTopoB nacTO Hcnojib3yiOTca fljia onn- 
caHHH KOjie6aTejibHbix nponeccoB b pa3jiiiHHbix o6jiacTHx 3H&HHH. Han6ojiee 

HHTCpeCHBIM 3(p(peKTOM B TaKHX CHCTeMaX HBJiaeTCH pe30HaHC - B03pacTaHne 

aMnjiHTyflbi KOjie6aHHft. Pe30HaHcnoe BsanMO^eiicTBHG MOxceT B03HiiKaTb KaK 
Meayry co6cTBeHHbiMH MOflaMH, TaK h c BHeniHeft chjioh, ecjin Taxaa HMeeT- 
ca. Me/i,jieHHoe H3MeHeHiie nacTOT mojkct npHBO/niTb k hobhm scpcpeKTaM, k 
3axBaTy b pe30HaHC, npn kotopom nacTOTa BHeniHeft chjim npnxoflHT k pe30- 
HaHCHOMy 3HaneHHio h b flajibHeftineivi ocTaeTca okojio Hero. 3<pcpeKTbi TaKoro 
Tuna npirasTO Ha3biBaTb aBTope3onaHCOM pQ -[3]. 

Mbi 6y^eM paccMaTpiiBaTB ciiCTeMy B03MymeHHbix cjia6o HejiHHeftHbix cbh- 
3anHBix ocn,njijiHTopoB c fliicciinainieii. Co6cTBeHHbie nacTOTbi iioctohhhbi h 
othocstch flpyr k Apyry KaK 1:2. 3to cnynaft TaK Ha3biBaeMoro napaMeTpii- 
necKoro pe30HaHca. B pa6oTe [3] noKa3aHO, hto 3a cneT Majioro B03MymeHHH 
b TaKofl CHCTeMe 6e3 flHCCHnainiH mojkho nanyHHTb penieHiiH 6ojibrnoft aMiuiH- 
Tyznj, ho npn 3tom aMnjiHTyzja B03MymeHHH ppjixna npeBbiniaTb HeKOTopoe 
noporoBoe SHa^eHiie. Pe3yjibTaTbi o nopore aBTope30HaHca b ciiCTeMax 6e3 /nic- 
CHnainiH 6bijih najiyneHbi KaK HHCjieHHO [5]-[B] TaK h aHajiHTHnecKH [7]- [5], [3]. 

HivieiOTCH TaKsce pe3yjibTaTbi o bjiiihhhh /niccHnainiH Ha nopor aBTope30HaH- 
ca [S] , [TU] , [H] ■ B pa6oTax [T2 , [12] , [H] , [HI] nojiyneHbi ohghkh MaKCHMajibHoro 
3HaHeHHH aMnjiHTy^bi KOjie6aHHft MOMeHTa cpbiBa peiHemra. 
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^[eTajibHoe nccjieflOBaHHe aBTope30HaHCHbix chctcm c flHCCiinanHefi npiiBe- 
^eHO b pa6oTax aBTopoB |14j . |15j . 

D,ejibio flaHHOft pa6oTbi aBjiaeTCH nojiyneHne aHajiHTHHecicoro onncanHH bjih- 
siHEa ,znicciinanHH Ha aBTope30HaHCHbie npoueccBi b CHCTeMax HejiHHeiiHbix oc- 

UHJIJIHTOpOB. On,eHKa BejIHHHHBI flHCCHnanilH, npH KOTOpOH B CHCTeMe B03MO>KeH 

aBTope30HaHC 3a cneT BHeniHero B03MyineHHH. 

2 IIocTaHOBKa 3a/i,aHH h pe^yKuna k MO,n,ejit>HOH 
CHCTeMe 

PaccMOTpHM CHCTGMy cjia6o CBH3aHHbix ocnnjijiHTopoB c flHCCHnaniieii 

x" + ev\x' + lo 2 x = satixy + £(7 exp{iLp + c.c.}), 
y" + ev 2 y' + 4uj 2 y = ea 2 x 2 . (1) 

3flecb e Majibifi nojiojKHTejibHbiH napaMeTp, ^ = (u + ear)9, r = 

IlapaMeTpbi b chctgmg ([T]) hmgiot cjieflyiomHH cmbicji: a; - co6cTBeHHaa na- 
CTOTa nepBoro ocuHjijiHTopa, 011,012 - napaMeTpbi HejiHHenHoii cbh3h ocrnrajisi- 
TopoB, v±,V2 - KcracpcpHHiieHTbi flHCCHnauiiH, 7 - aMnjiHTyfla BHeniHero B03My- 
meHiiH, a - npoH3BO/i,HaH ot paccTpoftKH HacTOTU BHeniHero B03MymeHHH no 
Me^yieHHOMy BpeMeHH r. 

PenieHne ([T]) 6yn,eM HCKaTb b KOMiuieKCHOH (popivre 

x = A{r) exp{iw6} + c.c, y = B(t) exp{2iu)6} + c.c. (2) 

IIoflCTaBjiHJi © b (HJ) 11 ocTaBjiHH TOjibKO cjiaraeMbie nopHflica e nojiy^aeM 

A'{r) = - l ^A*B-^LeM^r 2 }-^A, 

B'(r) = -^1 A 2 ^B. 

Auj 2 

IIo^CTaHOBKa 

A = a(r) cxpjiar 2 } + c.c, B = b(r) exp{2iar 2 } + c.c 

npHBOflHT K CHCTeMe 

a+2 l ara + -a = -—ab--, 
2 4w 

MacniTa6HpoBaHHeM He3aBHCHMOii nepeMeHHoii r n aMnjniTyfl a, b nacTb na- 
paivieTpoB mojkho cflejiaTb paBHMMH e,n;HHHne. 3aMena nepeMeHHbix 

r = xt, a = XA, b = kB, 



uiy/a j a 2 1 

, A=J , x 2 = - 

ol\ V a\OL 2 a 
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Phc. 1: TpacjjHK |^4(i)| penieHHH §3§ npH fj,± = ji2 = h 3HaneHHH / = 11.9 
MeHbine noporoBoro 3HaneHHH = 12. 



npiiBOflHT k ciiCTeMe ypaBHeHHH rjiaBHoro pe30HaHca 

A'(t) = -i(2tA+^A*B + f}-n x A, 

B'{t) = -t(4tB+^A 2 ^ - fj, 2 B, (3) 



3 MncjieHHoe Mo^ejinpoBaHHe h MOTHBau,HH no- 

CTaHOBKH 3a,Zl,aHH 

B pa6oTe [4] noKa3aHO, ^to rjisi CHCTeMbi (J3]) npH fix = /X2 = iiMee-rca noporo- 
Boe 3HaHeHHe aMnjiHTyzHj B03MymeHHH /* = 12. Ecjiii aMnjiHTyn,a B03MymeHiiH 
/ npeBbiinaeT sto noporoBoe 3Ha*ieHHe, to b ciiCTeMe nponcxo/niT 3axBaT b pe- 
30HaHC. Ecjih aMnjiHTy^a B03MymeHHH MeHbine, to 3axBaTa He nponcxo/niT. 
Ha Phc. IH2l npiiBeiieHbi pe3yjibTaTbi HHCjieHHoro MOflejinpoBaHHH SToro sepcpeK- 
Ta. HncjieHHbiH cneT chctcmbi (|3j npn \i\ = fj,2 = npoBO/nuica MeTOflOM 
Pynre-KyTTbi 4-ro nopaflKa. BejiHHHHa niara ceTKH cocTaBjiajia 10~ 4 . TpacpHK 
Ha Phc[TJ cooTBeTCTByiOT 3HaneHHio / = 11.9 < /*, a rpacpHK Ha Phc. [5] — 
3HaneHHio / = 12.1 > /». 

Ha Phc. [3J [U npHBefleHti pe3yjibTaTbi nncjieHHoro cneTa penieHHii chctgmbi 
(PJ npn HajiHHHH flHCCHnau;HH. SHaneHHH napaMeTpoB - / = 18, /Ui = £t2 = 
0.005, BejiHHHHa niara cctkh 10~ 4 . 
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Phc. 2: TpacjjHK |^4(i)| peinennH npn fj,i = fj>2 = h SHanenHH / = 12.1 
6ojibine noporoBoro 3HaHeHHa /* = 12. 



950 
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Phc. 3: FpacpiiK |A(t)| npn HajiHHHH fliicciinauiiH. KoscpcpHiineHTbi fliiccHnan,HH 
/ii = fJ>2 = 0.005, BejiHHHHa aMiuiHTyflbi B03MymeHHa / = 18. 
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Phc. 4: 3aBHCiiMOCTb BemecTBeHHOii h mhhmoh nacTH KOMnoHeHTbi A chctcmbi 
([3]) ot t. KoscpcpHHiieHTbi flHCCHnaniiH [i\ = fi2 = 0.005, BejiiiHima aMnjiHTyznj 
B03Mym,eHHH / = 18. 



Ha 3thx pucyHKax othctjihbo BHflHbi TpH Tiina ,i];Bii»:eHiiH. Ha HanajibHOM 
STane npoHCxo/niT pocT peineHHH. Ha btopom STane — npoHCxo/piT ocTaHOB- 
Ka pocTa H3-3a HajiHHHH flHCCHnainiH b ciiCTeMe h HaKOHeu, Ha TpeTteM 3Tane 
perneHHe Ha^imaeT y6biBaTb. 

Hanieft sa^a^ieH HBjiHeTCH nojiyneHiie aciiMnTOTHHecKHx cpopMyji, oimcbiBa- 

IOIHHX flaUHBIH 3(p(peKT. 



4 Pe3yjibTaT 



B pa6oTe npeflnanaraeTCH, hto KOScpcpHHiieHTbi flHCCHnainiH 1^1,^2 B ciiCTeMe 
([3]) hmbiot o/iHHaKOBBiii nopaflOK MajiocTH fi h Mbi Hcnojib3yeM oGosHaneHHH 
/ii = Sin, \i 2 = S 2 ^; 61, 5 2 ~ 0(1). 

PeineHHe chctgmbi hcxo,h,hoh CHCTeMbi ([3]) Ha HanajibHOM STane aBTope30- 
HaHCuoro pocTa HMeeT pa3jiHHHoe npeflCTaBjieHne b pa3Hbix o6jiacTHx. B o6jia- 

CTH 



v// 2 - 16(3 + 2S^t + 5 2 fit) 2 > fi 



OHO HMeeT BHfl 

A(t,n) 
A(t,n) 



1 r 
/' 

1 r 
/' 



' + /z 2 a 2 (0,/i) exp{i* a (0,//)}, 
40 + M 2 /3 2 (0, At )l cxp{2i^ b {9 lf i)}. 
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h He3cLBHCHM£LH nepeMeHHaa 9 = /it. 
B o6jiacTH 



_ -i „ y// 2 - 16(3 + 2^^ + ^^7 _i /2 
peineHHe HMeeT BHfl 

o(<7,/i) = a (cr) + /Ltai(a) + fi 2 a 2 (a) exp |i(^o(o") + M^iM + /iVaC^))}, 

6(cr,/i) = 6 (cr) + + fJ?b 2 {v) exp {2i(V>o(c) + A*^i(cr) + /i 2 ^2(c))j. 

3^ecb Hcnojib3yeTCH He3aBHCHMaa nepeMennaa 

v//M6(3WTW 
cr = — . 

npuBeflenHbie KcracpepHHiieHTbi aciiMnTOTHHecKiix npe,a;cTaBjieHHH onpeflejia- 
kitcs b pa3flejiax 5,6 cooTBeTCTBeHHO. 

5 Ajire6paHHecKHe acHMiiTOTHHecKHe peineHHH 

B 3tom pa3flejie Mbi 6yfleM HCC.ne,zi,OBaTb ajire6paii x iecKHe penieHHH chctgmm 
§3§ npii 3HaneHHHx t, cooTBeTCTByroiHHx HanajibHOMy 3Tany aBTope30HaHCHoro 
pocTa peineHiia. 

CflejiaeM 3aMeHy nepeMeHHbix 

9 = fit, a{6,n)=nA, b(6,n) = (j,B 

B hobbix nepeMeHHbix CHCTeMa ^ HMeeT Bp, 



-i(20a + -a*b + /i 2 /) — n 2 5ia, 
-i(49b+^a 2 ) - fi 2 5 2 b, 



(4) 



3^ecb mh npe/niojiaraeM, hto KcracpcpHHiieHTbi flHCCHnaniiH ^i,fJ- 2 HMeiOT o/piH 

nOpHflOK fX. 

PeineHHe (U) 6yn,eM HCKaTb b BH^e 



a(t,n) 



+ fi 2 a 2 {9, /i) + n 4 (u(e, n) exp {i^ a {9, ft)} 



b(t,ij) = -W + fi 2 B 2 (9,fi)+^B i {9, l j) exp {2i* 6 (», /*)} , (5) 



*b = y Q {0)+v 2 K b2 (9)+fi 4 t>M(9). 

B npeflCTaBjieniiH ([5]) b Ka^iecTBe rjiaBHbix hjichob acHMnTOTHKH Hcnojib- 
3yiOTCH 3HaHeHHH nojiyneHHbie npn nccjie/ipBaHHH HeB03MymeHH0H 3aflaHH H3 
pa6oTbi [3]. 
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Ilo,ii,CTaBjia:ji npeflCTaBjiemie ([5]) b CHCTeMy Q h co6npaH cjiaraeMbie npH 
o^HHaKOBBix CTeneHHx (i nojiyHHM peKyppeHTHyio nocjieflOBaTejibHOCTb 3aflan 
pjisi onpeflejieHHH K03<pcpiiri,iieHT0B cifc, 

CooTHOineHHH npn ^° Bbinojraeiibi tojk^gctbghho b cnjiy Bbi6opa rjiaBHbix 

HJieHOB aCHMnTOTHKH. 

JIjir onpeflejiemiH cjie/ryionTiix nonpaBOK mm nojiynaeM CHCTeMy jiimeiiHbix 
ajire6paii x iecKHx ypaBHeHiiii c BbipojK,zi,eHHOH MaTpiin,eii. CooTHonieHiiH npH /i 2 
,h,jui onpeflejieHHH (0.2, P2, ^0,2, ^b2) T flaiOT CHCTeMy c MaTpnireii 



/ 1 


1 





° \ 








-1 


1 





— sin^o 


-89 cos* 


SO cos * 


V 


COS 


-80 sin* 


86»sin* J 



Ee paHr paBeH TpeM 11 pa3peiiiHMOCTH chctcmbi Hy>KHO Tpe6oBaTb opToro- 
HajibHOCTii npaBofi *iacTii 11 peiiieHiiH cokqhoh chctcmbi. 
OpToroHajibHOCTb peineHHH cokqhoii ciiCTeMbi 



A 2 0,-- 



COS\l> 







h npaBOii HacTii 



, 1 + 



sin ^0 sin 



- [2 cos #o(l + M) + 2(9 sin ^q%}/0, 

T 



-[/ + 8 sin * (1 +6x6)- 80 cos ^ %}/A0 

no3BOjiaeT onpeflejiHTb rjiaBHbiii hjich 

4(3 + 26i + 6 2 0) 



OTKyn,a nojiynaeM 



sin^o 



/ 



4(2^ +8 2 ) 



(6) 



v / / 2 -16(3 + 2,5i0 + 5 2 6 



BbipajKenne © npii 5\ = 82 = coBnaflaeT c rjiaBHMM hjichom acHMnTOTiiKii 
HeB03Mym;eHH0ii 3aflaHii 113 pa6oTbi [3]. 

CooTHonieHiia: npH fi 4 fljia onpeflejieHira {(X4,, /?4, $aAi ^bA) T AaiOT cncT6My c 
MaTpmi;eft 

/ 1 1 \ 
0-11 
0-11 
\ 1 J 

Ee paiir Taitsce paBeH TpeM ii pjisi pa3peniHMOCTii CHCTeMbi HyjKHO Tpe6oBaTb 
opToronajibHOCTii npaBOii nacTii ii peineHiiH cok>3hoh ciiCTeMbi. 
PeineHiie cok>3hoh ciiCTeMbi HMeeT bha 



A 4 (0,1,1,0) J 
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Ee opToroHajibHOCTb k npaBoii nacra (fx, f2, fs, fi), rfle 



h = 



128# 2 * 2 2 



32* 



1/2 



32<5 2 0*&2 - 1280 2 ^ 2 - 8^2*0 



3261*1 



1,2 



/(160), 



h = [45 2 /3 2 - 326'a 2 * Q2 - 32002*62 + 2/3 2 + 640* b2 *;,] /(1280 2 ), 



/a 



k = 



28 x ol 2 + 80a 2 * a2 



2*02 - 80a 2 * b2 + 160/3 2 * b2 + 
160* a2 *^/(640 2 ), 



- a 2 (3 2 - 16* a2 - 16<5i0* a2 + 640 2 * a2 * b2 - 640 2 * 2 2 - 



2a 2 *' - 160*' 



a 2 



/(80). 



no3BOjiaeT onpeflejiHTb nonpaBKii a 2 , /3 2 . B pe3yjibTaTe nojiynaeM 
/ 2 - 16(3 + 28 x 6 + 5 2 9) 2 - 48(25i + 5 2 ) 



(To 



4^/ 2 -16(3 + 25i0 + S 2 6) 2 
16(3 + 25i6» + S 2 6) 2 + 32(2^ + 5 2 ) 



r- 



(7) 

4^/2 - 16(3 + 2,5 1 + W 

IlojiyHeHHoe peineHHe ([7]) fljiH BTopoii nonpaBKii aMnjinTyinj no3BOjiaeT onpe- 
,n,ejiHTb o6jiacTb npnroflHOCTn npeflCTaBjiemiJi ([5]): 

y/f 2 - 16(3 + 26x9 + 5 2 0) 2 n- 1 > 1. (8) 

HncjieHHbin cneT no3BOjiaeT npoBepnTb nocTpoeHHoe acnMnTOTnnecKoe pe- 
nieHne. Ha pncymce [3] npnBefleHO pe3yjibTaTbi pjw HiicjieHHoro n aciiMnTOTn- 
necKoro penieHHH §5§ . ToHKaa jihhhh cooTBeTCTByeT acnMnTOTiinecKOMy peine- 
hhk), TOJiCTaa — HHCJieHHOMy. HncjieHHoe penieHne nojiyneHO MeTCflOM PyHre- 
KyTTbi neTBepToro nopa/pta. BejinnnHa inara cctkh cocTaBjisuia 10 -4 . 3Hane- 
hhh napaMeTpoB 8x = 8 2 = 1, fx = 0.005. BejniniiHa aMnjiHTyn,bi B03Mym,ennH 
/ = 18, hto cooTBeTCTByeT Hajinnnio aBTope30HaHca b CHCTei/re, cm. [J. 

Ha pncyHKe [5] mm npiiBOflHM OTHOCHTejibnyio pa3HOCTb 
\0"num,(t) — a(t)\/\a num (t)\ pjisi npeflCTaBjienna ((5|) KOMnonenTbi a pemeHHH cn- 
CTeMbi ([¥]). 3,a,ecb a — acnMnTOTnnecKoe penieHne, a num — nncjieHHoe penienne. 



6 OKpecTHOCTb o6pt»rea aBTope30HaHCHoro pocTa 



06jiacTb npiiroflnocTii acnMnTOTiinecKoro npeflCTaBjiemiH ([5]) nojiyneHnaH b 
npeflbmyineM naparpacpe onpeflejiaeT HOByio pacraHyTyio BHyTpenmoio nepe- 
MeHHyio. B iicxo/nron cncTeMe ypaBnennn nepefmeM k nepeMeHHon 

S 



<t = -, r fl e S = yjp - 16(3 + 25x6 + 5 2 6) 2 . 
B hoboh nepeMeHHon a nccjie,nyeMaH cncTeMa ypaBHeroin Q npnMeT bh,zi, 

y/P - ^ _ 



i^p-^^(25 1+ S 2 ) , 



2(28x 



-a+ -a*b + /j, f 



Vg^gg(2ji+^) _ . 



(2Sx + S 2 ) 



■b+-a" 
4 



/J^SxCL, 

- v 2 S 2 b. (9) 
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Phc. 5: AcuMiiTOTHKa ((S|) (tohkeh jiiiHiia) h HHCjieHHoe peineHne (TOjiCTaa 

JIHHHh). ITpH HHCJieHHOM C^eTe HCnOJIB30BajIHCb K03(p(pHHHeHTbI flHCCHnaHHH 

5i = 82 = l./i = 0.005, BejiHHHHa aMnjiHTyznj B03MymcHHH / = 18. OcTaHOB- 
Ka pocTa tohkoh jihhhh cooTBeTCTByeT Bbixofly H3 o6jiacTH npnro^HOCTH fljia 
npeflCTaBjienna ([5]) 




0,001a 



Phc. 6: OTHOCHTejibHaa pa3HOCTt \a nU m{t) ~~ ci(t)\/\a n um(t)\ pjm komhohchtbi 
a npeflCTaBjieHHH ([5]). KosepcpHinieHTbi flHCCHnainai 5\ = 82 = 1, fx = 0.005, 
BejiHHHHa aMnjiHTyflbi B03MymeHHfl / = 18. 
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PeineHHe 6yn,eM iicxaTb b Biifle 



a(a,n) = a (a) + fi^ia) + fj 2 a 2 (cr) exp {i(ip (a) + ^(a) + fj, 2 ip 2 {<7))}, 

(10) 

b{a,fi) = b Q (a) + fibx(a) + fi 2 b 2 (a) exp ^2i(tp (a) + H^iip) + ^ 2 02(o'))}- 

IloflCTaBjiHH npeflCTaBjieHHe (|10[) b CHCTeMy ((H]) h coSnpafl cnaraeMbie npH 
o^HHaKOBBix CTeneirax Majioro napaMeTpa \x mm nojiyniiM peKyppeHTHyio nocjie- 
flOBaTejibHOCTb ypaBHeHHii fljia onpeflejiemra KOScpcpiiinieHTOB npeflCTaBjienns 

CncTeMa Q b raaBHOM HMeeT BHfl 



8/(2*i + * 2 ) 



8/(25! + * 2 ) 



& + 2#£6o 



/-12 ,1 , 
2(2*1 + *,)°° + 2 ao5 ° 



/-12 
(2<Ji + * 2 ) 



b Q + -a 2 , 



fill 



AHajiH3iipyH CHCTeMy nojiy^aeM, hto rjiaBHbie HjieHM aMnjiHTyn, ao,&o HB_ 
jihiotch nocTOHHHHMH h CBH3aHbi Mesc/ry co6oh cooTHOHieHiieM a 2 , = 46q. Ha 
3tom >Ke STane BbiBcyniTCH ypaBiieHne ,n,jifl rjiaBHoro HjieHa ipo cpa3bi 

/-12+jg(2gi+ja) 



16/(2*i + * 2 ) 2 



HHTerpHpya ero nojiynaeM 



^o(o-) 



/-12 + bo(2*i + g 2 ) 2 
32/(2*! + * 2 ) 2 



<7 + ^0,0- 



B pe3yjibTaTe rjiaBHbie HjieHbi npeflCTaBjiemiH (|10p HMeie-T bh^ 
a ~ 26q exp < i 



, /-12 + P0 (2*! + * 2 ) 2 
■00,0 H r^rr^ — cr 



& ~ bo exp < 2i 



00,1 



32/(2*i + * 2 ) 2 
/-12 + Po (2*i+* 2 ) 2 



fl2) 



32/(2*i + * 2 ) 2 

rfle nocTOHHHbie bo,ipo,o onpeflejiaiOTca corjiacoBaHHeM c npeflCTaBjiemieM 



b 



f-12 



00,0 



7T 

2' 



(13) 



2*i + * 2 ' 

Ha cjie/ryioiHeM inare H3 cooTHOHieHiift npii nepBOii CTeneHii Majioro napaMeTpa 
H nojiynaeM CHCTeMy 

8/(2*! + * 2 ) 



a'i + i^ ai + iip[a ~ o ^iao 
/-12 



1 



8/(2*i 



2(2*! + * 2 ) 

b[ + 2iif>' bi + 2ii'[b Q - 4-0 o 0i&o 
f-12 



(ai+m o 0i) + -(aib + a h + itp^obo) 



(2*i +* 2 ) 



(&i + 2ifr o 0i) + x(aoOi+#ifflo) 



(14) 
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Tpynniipya: Bein,ecTBeHHbie 11 MHHMBie cnaraeMbie cnaraeMtie onpe^ejiaeM, 

HTO K03(p(pHII,HeHTbI a\,b\ HBJIHKJTCS nOCTOHHHMMH H CBH3aHbI COOTHOIIIGHIieM 

a\ = 2b\. IlonpaBKa ip\ b (pa3e yupBjieTBopjieT ypaBHemno 



16/(25! + * 2 ) 



(15) 



CooTHOineHHH npH /i 2 , nocjie no^CTaHOBKH ysce Hafi/i,eHHbix npe/jbi/ryniiix 
K03(p(pHn,HeHTOB npeflCTaBjiemiH (|10j) iiMeiOT bh^ 

16i7(2*i + * 2 )a 2 - 32(2*i+* 2 )/6 o 2 = 2/a(isin0 o - cos^o) + 4i*i& <7 - 

& (l2-6o(2*i+* 2 ))<x 3 



26 6 2 cr 



/ 2 (2*i 



4/(2* x + * 2 )(cosV> + isinVo) [8/(2*1 + * 2 )6 2 + 16i/6 (2*i + * 2 )0 2 



4/(25i + * 2 ) ( cos -00 + « sin ipo 



8 2 b a - ib a 2 cr + ib b 2 a 



2b (-12 + b (2*i + 6 2 ))(i cos ip - sinijj )a 3 
7 



(16) 



BbiflejieHiie cjiaraeMbix fljia BemecTBeHHOii 11 mhimoh nacTH H3 CHCTeMbi {T 
,n,aeT ypaBHeHHH pjin onpeflejieHHH BToptix nonpaBOK 



, /sin -0o + 2c>i&o 

a 2 ( cr ) = — ttt^t — — ; o-, 



8/(2*i + * 2 ) 
5 a 



32/ 3 (2* 1 + * 2 ) 2 sin0 o 
2& 2 / 2 (2*i + * 2 ) - 12a 2 + 6o(2*x + * 2 )a 2 



{ [2/ 2 * 2 (2*! + * 2 ) - 2a 2 / 2 (2*i + * 2 ) + 



COS l/'O + 



2/ 2 * 2 (2*!+*2) + 



2a 2 / 2 (2*! + * 2 ) - 2fe 2 / 2 (2*i + * 2 ) - 12a 2 + fc (2*i + * 2 )<x 2 ] sin0 o }, 
-{ [ - 2/ 2 * 2 (2*i + * 2 ) - 2a 2 / 2 (2*! + * 2 ) + 

In L L 



64/ 3 (2*i +* 2 ) 2 cos 0o 
26 2 / 2 (2*i + * 2 ) - 12a 2 + 6 (2*! + * 2 )a 2 



cos ipo 



2/ 2 *2(2*!+* 2 ) 



2a 2 / 2 (2*! + * 2 ) + 2fo 2 / 2 (2*i + * 2 ) + 12a 2 - fe (2*i + * 2 )tr 2 ] sin0 o }. (17) 

B pe3yjibTaTe noBefleHne KOsdpcbriiriieHTOB pa3jiojKeHHH aMnjiHTyzifci npiiBO- 
flHT k onpeflejieHHio o6jiacTii npiiroflHOCTii npeflCTaBjieHira (|10p 

a« M - 1 / 2 . 



CnncoK JiHTepaTypt>i 

[1] E.M. McMillan. The synchrotron-a proposed high energy particle 
accelerator. // Phys. Rev. 1945. 68, 143. 

[2] B.H. BeKCjiep. Hobhh MeTO,n, ycKopeHiia pcjihthbhctckhx Hacriirj, // flpiui. 
AH CCCP. 1944. T. 43, N 8. C. 346-348. 



11 



[3] B.H. BeKCjiep. O hobom MeTO^e ycKopeHiia pejiHTHBHCTCKux nacTHn, / / 
,Z1;okji. AH CCCP. 1944. T. 44, N 9. C. 393-396. 

[4] S.G. Glebov, O.M. Kiselev, V.A. Lazarev (2007) The autoresonance 
threshold in a system of weakly coupled oscillators. Proceedings of the 
Steklov Institute of Mathematics. Suppl. 1, Slll-123. 

[5] L. Friedland. Subharmonic Autoresonance of the Diocotron Mode // 
Physics of plasmas. 2000. V. 7, no. 5. P. 1712-1718. 

[6] L. Friedland. Subharmonic Autoresonance // Physical Review E. 2000. 
V.61, no. 4. P. 3732-3735. 

[7] JI.A. KajiHKHH. AciiMnTOTHuecKHH aHajiH3 MOflejin aBTope30HaHca / /JIpuji. 
PAH. 2001. T. 378, N 5. C. 594-597. 

[8] JI.A. KajiHKHH. AcHMnTOTiinecKoe pemeHiie 3a,ziauH o noporoBOM scbcpeKTe 
pjisi ypaBHCHHii rjiaBHoro pe3oriaHca / / ^ncbcb. ypaBHemiH. 2004. T. 40, N 
6. C 731-739. 

[9] O. Naaman, J. Aumentado, L. Friedland, J. S. Wurtele, and I. Siddiqi, 
Phase-Locking Transition in a Chirped Superconducting Josephson 
Resonator, PHYSICAL REVIEW LETTERS, 2008, 101, p. 117005. 

[10] J. Fajansa, E. Gilson and L. Friedland, The e®ect of damping on 
autoresonant nonstationary. excitation, Physics of Plasmas, 2001, V.8, N2, 
pp.423-427. 

[11] R.N. Garifullin, L.A. Kalyakin, M.A. Shamsutdinov, Autoresonance 
Excitation of a Breather in Weak Ferromagnetics, Computational 
Mathematics and Mathematical Physics, 2007, Vol. 47, No. 7, pp. 11581170. 

[12] M.A. Shamsutdinov, L.A. Kalyakin, A. A. Khallna, A.L. Sukhonosov, 
Autoresonance in a Ferromagnetic Plate with a Stripe Domain Structure, 
Izvestiya Rossiiskoi Akademii Nauk. Seriya Fizicheskaya, 2008, Vol. 72, No. 
10, pp. 1487-1489. 

[13] M.A. Shamsutdinov, L.A. Kalyakin, A. A. Khallna, A.L. Sukhonosov, 
Autoresonant excitation of oscillations of domain walls in a Ferromagnetic 
Plate, accepted in Fizika metallov i metallovedenie. 

[14] S. Glebov, O. Kiselev, and N. Tarkhanov Autoresonance in a dissipative 
system J. Phys. A: Math. Theor. 43 (2010) 215203 

[15] S. Glebov, O. Kiselev, and N. Tarkhanov Forced nonlinear resonance 
in a system of coupled oscillators Chaos 21, 023109 (2011); 
doi:10.1063/1.3578047 



12 



